A total of 108 gilts and sows (PIC 1050) and their litters were used over 2 gestation and lactation periods to determine the effect of increasing late gestation feeding level on sow and litter performance. Treatments were structured as a 2 Ã-2 factorial design with main effects of feeding level (0 or 2 lb of extra feed from d 90 to farrowing) and parity group (gilts or sows). The trial was conducted for 2 successive parities, with gilts and sows remaining on the same treatment for both parities. For the first gestation and lactation period, gilts had increased (P < 0.001) backfat thickness on d 35, 90, and 112 of gestation and at farrowing compared with sows but had increased (P < 0.001) lactation backfat loss. Increasing late gestation feed increased (P < 0.001) weight gain from d 90 to 112 in both gilts and sows. There were late gestation feeding level Ã-parity interactions observed (P < 0.04) for ADFI and total feed intake for the overall lactation period. This was due to gilts having decreased lactation ADFI when fed extra feed in late gestation, but when sows were fed extra feed, lactation ADFI increased. Increasing feeding level in late gestation also increased (P < 0.04) total feed cost. A feeding level Ã-parity interaction was observed (P < 0.04) for average weight of total born and live born pigs. Increasing feeding level in late gestation increased piglet birth weight in gilts but decreased piglet weight in sows. Gilts had increased (P < 0.02) number and total weight of the total born, live born, and number after fostering compared with older parity sows. Gilts weaned larger (P < 0.002) litters and had increased (P < 0.03) total litter weaning weight compared with older parity sows. At weaning, sows had a decreased (P < 0.002) weaning to breeding interval compared with gilts, and a late gestation feeding level Ã-parity interaction was observed (P < 0.03) for conception rate. Gilts that received increased late gestation feed had a greater conception rate than those maintained on the same level, whereas a decrease in conception rate was observed when sows received increased late gestation feed. During the subsequent lactation period, a feeding level Ã-parity interaction was detected (P < 0.005) for lactation backfat loss. This interaction was reflective of an increase in backfat loss in parity 2 sows as the late gestation feeding level was increased and a decrease in backfat loss in parity 3 and older sows with increasing late gestation feeding level. A feeding level Ã-parity interaction was detected (P < 0.02) for lactation weight loss; parity 2 sows lost a greater amount of weight when late gestation feeding level was increased, whereas similar weight losses were observed between treatments in parity 3 and older sows. Total born and live born numbers and total litter weight were greater (P < 0.006) in parity 2 sows than in parity 3 and older sows. A late gestation feeding level Ã-parity interaction was observed (P < 0.01) for average weight of both total born and live born pigs because of an increase in piglet birth weight as parity 2 sows were supplemented with 2 lb of additional feed in late gestation with a slight numeric decrease in parity 3 and older sows. Additional feed in late gestation increased (P < 0.02) average piglet weaning weight, with a large improvement observed in parity 2 sows. Total number weaned and total weight at weaning were increased (P < 0.004) in parity 2 sows compared with parity 3 and older sows. This trial indicates that adding extra feed to late gestation diets increased feed cost with no benefit in sow performance. In gilts, conception rate and litter weaning weight were increased during the second parity, but no other benefits were found.; Swine Day, Manhattan, KS, November 19, 2009 Keywords Keywords 
Summary
A total of 108 gilts and sows (PIC 1050) and their litters were used over 2 gestation and lactation periods to determine the effect of increasing late gestation feeding level on sow and litter performance. Treatments were structured as a 2 × 2 factorial design with main effects of feeding level (0 or 2 lb of extra feed from d 90 to farrowing) and parity group (gilts or sows). The trial was conducted for 2 successive parities, with gilts and sows remaining on the same treatment for both parities.
For the first gestation and lactation period, gilts had increased (P < 0.001) backfat thickness on d 35, 90, and 112 of gestation and at farrowing compared with sows but had increased (P < 0.001) lactation backfat loss. Increasing late gestation feed increased (P < 0.001) weight gain from d 90 to 112 in both gilts and sows. There were late gestation feeding level × parity interactions observed (P < 0.04) for ADFI and total feed intake for the overall lactation period. This was due to gilts having decreased lactation ADFI when fed extra feed in late gestation, but when sows were fed extra feed, lactation ADFI increased. Increasing feeding level in late gestation also increased (P < 0.04) total feed cost.
A feeding level × parity interaction was observed (P < 0.04) for average weight of total born and live born pigs. Increasing feeding level in late gestation increased piglet birth weight in gilts but decreased piglet weight in sows. Gilts had increased (P < 0.02) number and total weight of the total born, live born, and number after fostering compared with older parity sows. Gilts weaned larger (P < 0.002) litters and had increased (P < 0.03) total litter weaning weight compared with older parity sows. At weaning, sows had a decreased (P < 0.002) weaning to breeding interval compared with gilts, and a late gestation feeding level × parity interaction was observed (P < 0.03) for conception rate. Gilts that received increased late gestation feed had a greater conception rate than those maintained on the same level, whereas a decrease in conception rate was observed when sows received increased late gestation feed.
During the subsequent lactation period, a feeding level × parity interaction was detected (P < 0.005) for lactation backfat loss. This interaction was reflective of an increase in backfat loss in parity 2 sows as the late gestation feeding level was increased and a decrease in backfat loss in parity 3 and older sows with increasing late gestation feeding level. A feeding level × parity interaction was detected (P < 0.02) for lactation weight loss; parity 2 sows lost a greater amount of weight when late gestation feeding level was increased, whereas similar weight losses were observed between treatments in parity 3 and older sows. Total born and live born numbers and total litter weight were greater (P < 0.006) in parity 2 sows than in parity 3 and older sows. A late gestation feeding level × parity interaction was observed (P < 0.01) for average weight of both total born and live born pigs because of an increase in piglet birth weight as parity 2 sows were supplemented with 2 lb of additional feed in late gestation with a slight numeric decrease in parity 3 and older sows. Additional feed in late gestation increased (P < 0.02) average piglet weaning weight, with a large improvement observed in parity 2 sows. Total number weaned and total weight at weaning were increased (P < 0.004) in parity 2 sows compared with parity 3 and older sows. This trial indicates that adding extra feed to late gestation diets increased feed cost with no benefit in sow performance. In gilts, conception rate and litter weaning weight were increased during the second parity, but no other benefits were found.
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Introduction
Implementing efficient feeding strategies for gestating sows is an important management practice needed for production of offspring as well as maintenance of sow health and longevity. As feed prices increase, it is important to mange sow feeding levels to meet the needs of animals without incurring unnecessary cost. Researchers from Kansas State University (K-State) have developed strategies for managing sow feeding levels based on individual sow weight and backfat thickness (Young et al., 2003 4 ). Although nutrient requirements for fetal development are low during the first two-thirds of gestation, requirements increase exponentially in late gestation as fetal growth increases. Research has shown that increasing nutrients during late gestation can increase piglet birth weight and thereby increase weaning weight. However, other research trials have indicated little benefit to increasing feed intake in late gestation. Therefore, the objective of this trial was to observe the effects of increasing late gestating feeding levels on sow and litter performance over 2 lactation periods.
Procedures
The protocol used in this experiment was approved by the K-State Institutional Animal Care and Use Committee. The study was conducted at the K-State Swine Teaching and Research Center in Manhattan, KS.
A total of 108 gilts and sows (PIC 1050) and their litters were used in this study over 2 lactation periods. Treatments were structured as a 2 × 2 factorial design with main effects of feeding level (0 or 2 lb of additional feed from d 90 to farrowing) and parity group (gilts and sows). The trial was conducted for 2 successive parities. Thus, data are presented comparing gilts to sows for the first farrowing and then comparing parity 2 vs. parity 3 and greater for the second farrowing. Treatments were allotted to gilts and sows in a generalized block design with farrowing group as the blocking factor. Four farrowing groups of approximately 27 gilts and sows were used to obtain the 108 gilts and sows used for the trial.
On d 35 of gestation, gilts and sows were confirmed pregnant using real-time ultrasound and designated as candidates for inclusion in the study. Sows were primarily second and third parity with a few fourth parity sows. At the time of assignment, gilts and sows were weighed and backfat thickness was measured. Backfat thickness was measured at the last rib approximately 4 in. off the midline. From these measurements, sow feeding levels were assigned on the basis of previous research to meet the nutritional needs of the gestating female as outlined by the NRC (1998 5 ) and to achieve an optimal body condition and backfat thickness. Feed box accuracy was determined to ensure appropriate gestation feeding levels.
On d 90, gilts and sows were weighed and late gestation feeding level treatments were assigned to animals and balanced for sow weight and backfat thickness. On d 112 of gestation, gilts and sows were weighed, backfat thickness was measured, and animals were moved to the farrowing facility. From d 112 until farrowing, gilts and sows remained on the same feeding level as offered from d 90 to 112. Upon farrowing, piglets were weighed and processed and mummified pigs and stillbirths were recorded. From these records, the number of pigs, total weight, and average weight were calculated for total born and live born piglets. Sows were weighed and backfat thickness was determined at farrowing. Cross-fostering was performed within 24 h after farrowing to standardize litter size within late gestation feeding level treatments. Total pigs, average birth weight, and total birth weight were also calculated for the piglets remaining on the sow at cross-fostering. Piglets were individually weighed at weaning to determine number weaned, average weaning weight, total litter weight, piglet weight gain, piglet daily weight gain, litter weight gain, and preweaning mortality. Gilts and sows were weighed and backfat thickness was measured at weaning. Upon weaning and re-breeding of the sows, weight and backfat thickness were used to set gestation feeding levels for subsequent performance. Days to return to estrus was determined on the basis of the first mating. Conception rate was calculated as number of sows confirmed pregnant on d 28 divided by number of sows bred. Gilts were then considered parity 2 (P2) sows and analyzed separately from parity 3 and greater (P3+) sows. Similar to the first gestation and lactation period, sow weight, backfat thickness measurements, and litter performance criteria were determined at similar days of pregnancy and lactation.
The composition of the both the gestation and lactation diets is shown in Table 1 . The gestation and lactation diets were formulated to contain 0.66% and 1.10% total lysine, or 0.57% and 0.97% standardized ileal digestible lysine, respectively. For the first 3 d after farrowing, sows were gradually stepped up on feed, and after d 3, all sows were allowed ad libitum access to the lactation diet. Lactation sow feed disappearance was determined weekly to calculate ADFI and total feed intake for lactating sows. Temperature in the farrowing facility was maintained at a minimum of 68°F, and supplemental heat was provided to the piglets with heat lamps. On the basis of sow weight and backfat thickness measurements, changes in weight and backfat level were determined for each of the farrowing periods. Sow and litter weight gain in lactation were determined and used with total lactation feed intake to determine a ratio of feed intake to sow and litter weight gain. Finally, feed costs were determined for each sow gestation and lactation period.
Data were analyzed as a generalized block design with parity designation and late gestation feeding level as fixed effects and farrowing group as a random effect using the MIXED procedure in SAS (SAS Institute, Inc., Cary, NC). Interactions between the fixed treatment effects and farrowing groups were pooled together with the error term because no significant interaction effects with farrowing group were detected. For all responses, sow or litter was used as the experimental unit.
Results
For the initial gestation and lactation period, no feeding level × parity interactions or feeding level differences were observed (P > 0.29) for backfat thickness or sow weight measurements on any particular day of gestation or lactation (Table 2) . Gilts had increased (P < 0.001) backfat depth on d 35, 90, and 112 of gestation and at farrowing compared with sows. Gilts also had increased (P < 0.001) lactation backfat loss compared with sows. Sows were heavier (P < 0.02) on d 35 of gestation, after farrowing, and at weaning compared with gilts. Gilts and sows that were fed 2 lb of extra feed in late gestation had increased (P < 0.001) weight gain from d 90 to 112 compared with those that did not have their feeding level increased. Gilts had increased (P < 0.001) lactation weight loss (farrowing weight -weaning weight) and decreased (P < 0.001) weight change from d 90 to either farrowing or weaning comparison with sows.
For the initial lactation, feeding level × parity interactions were observed (P < 0.04) for ADFI and total feed intake for each week in lactation as well as for the overall lactation period (Table 3) . This interaction was due to an increase in lactation feed intake when sow intake was increased in late gestation and a decrease in lactation feed intake when gilt intake was increased in late gestation. The interaction was of greater magnitude in wk 1 than in other weeks. Sows had greater (P < 0.001) ADFI each week and greater lactation feed intake during wk 2 and 3 and overall than gilts. Total gestation feed intake, gestation feed cost, and overall feed cost increased (P < 0.04) with increasing the late gestation feeding level. However, a feeding level × parity interaction was observed (P < 0.001) for lactation feed cost. Increasing late gestation feeding level decreased lactation feed cost in gilts because of the decrease in lactation feed intake, whereas a numeric increase in lactation feed cost was found in sows as feeding level increased in late gestation. Sows also had increased (P < 0.001) feed costs during gestation, lactation, and overall than gilts For litter performance during the first lactation period, a feeding level × parity interaction was observed (P < 0.04) for average weight of total born and live born piglets (Table 4 ). Increased late gestation feeding level led to increased piglet birth weight in gilt litters and decreased piglet weight in sow litters. Gilts also had increased (P < 0.02) number and total weight of the total born, live born, and number after fostering and had an increased (P < 0.05) percentage of mummified pigs compared with sows. No difference was observed (P > 0.39) in the percentage of stillbirths. Gilts weaned larger (P < 0.002) litters and had increased (P < 0.03) total litter weaning weight and litter weight gain comparison with sows. However, providing gilts and sows with increased levels of late gestation feed offered no benefit (P > 0.69) in number weaned, weaning weight, piglet weight gain, or litter weight gain compared with maintaining a constant gestation feeding level. Sow and litter gain also increased (P < 0.03) in sows as compared to gilts. Upon weaning, sows had decreased (P < 0.002) days to estrus compared with gilts, and a late gestation feeding level × parity interaction was detected for conception rate. Gilts that received increased levels of late gestation feed had a greater conception rate than those maintained on the same level, whereas a decrease in conception rate was observed when sows received increased late gestation feed.
All females remained on the original late gestation feeding level treatment for the subsequent gestation and lactation period. The sharp difference in conception rate of gilts between different late gestation feeding levels generated a substantial difference in number of gilts that could be used for subsequent performance (Table 5 ).
For the subsequent gestation and lactation period, no differences in sow weight and backfat thickness were detected (P > 0.11) between late gestation feeding levels or parity. However, a level × parity interaction was detected (P < 0.005) for lactation backfat loss. This interaction was reflective of an increase in backfat loss in P2 sows as the late gestation feeding level was increased and a decrease in backfat loss in P3+ sows with increasing late gestation feeding level. In addition, P3+ sows were heavier (P < 0.02) at farrowing and at weaning that P2 sows. A feeding level × parity interaction was detected (P < 0.02) for lactation weight loss; P2 sows lost a greater amount of weight when late gestation feeding level was increased, and similar weight losses were observed in P3+ sows at both late gestation feeding levels. However, increasing late gestation feeding levels increased (P < 0.01) weight gain from d 90 of gestation to either d 112 or farrowing in both P2 and P3+ sows.
For subsequent lactation feed intake, no interactions or feeding level differences were observed (P > 0.09) for total or daily sow feed intake (Table 6 ). In addition, P2 sows had decreased (P < 0.05) total and daily feed intake for wk 1 compared with P3+ sows and tended to have decreased (P < 0.09) overall total and daily lactation feed intake. The addition of increased levels of late gestation feed also increased (P < 0.004) gestation feed intake, gestation feed cost, and total feed cost.
Total born, live born, average pig weight, and total litter weight were increased (P < 0.006) in P2 sows compared with P3+ sows (Table 7) . A late gestation feeding level × parity interaction was observed (P < 0.01) for average weight of both total born and live born pigs, and a similar trend was observed (P < 0.07) at cross-fostering. These interactions were reflective of increased piglet birth weight as P2 sows were fed the additional 2 lb of feed in late gestation, and a slight numeric decrease in P3+ sows. The cause of this increase in average weight could be related to the supplementation of extra feed in late gestation or it may be reflective of the numeric decrease in the number of pigs born. Despite the interaction, providing additional feed in late gestation tended to increase (P < 0.07) average pig weight for total born, live born, and those remaining at cross-fostering. Average pig weight at weaning also increased (P < 0.02) with supplementation of additional feed in gestation, with a large improvement observed in P2 sows. Total number weaned and total weight at weaning were increased (P < 0.004) in P2 sows compared with P3+ sows. Daily and overall piglet weight gain was increased (P < 0.04) with the addition of supplemental feed in late gestation, and daily and overall litter weight gain was increased (P < 0.02) in P2 sows compared with P3+ sows.
Discussion
This study has shown several important traits that should be evaluated when considering increasing late gestation feeding levels. The initial farrowing showed that increasing the gestation feeding level for the last 3 wk of gestation resulted in an increase in weight gain of sows and gilts during this period but did not translate into an increase in litter weight and resulted in no difference in pig weaning weight. However, increasing the feeding level for gilts that were adequate or marginally excessive in their level of backfat at d 90 of gestation resulted in decreased lactation feed intake. Regardless of the late gestation feeding level, gilts lost an excessive amount of backfat thickness (approximately 5 mm) during the first lactation period. However, gilts that received increased feed in late gestation had better conception rates than those remaining on the original level. Subsequently, the P2 sows (previously gilts) that received additional feed in late gestation had increased average piglet birth and weaning weight during the subsequent lactation period. For the most part, there was no performance benefit to increasing late gestation feeding level in either lactation period for older sows. Increasing late gestation feeding level increased sow feed costs by $3.50 to $5.00 per sow per gestation and lactation combined periods. This trial indicates that adding extra feed to late gestation diets increased feed cost with no benefit in sow performance. In gilts, conception rate and litter weaning weight were increased during the second parity, but no other benefits were found. 1 A total of 108 gilts and sows (PIC 1050) were used over 2 farrowings to determine the effect of increasing feeding level in late gestation. 1 A total of 88 of the original 108 gilts and sows (PIC 1050) were used to determine the effects of late gestation sow feeding level on a subsequent lactation period. 2 Late gestation feeding treatments were set at d 90 of gestation. Normal = the same level as designated at breeding; +2 lb = 2 lb higher than that particular level. 3 Weights of total born reflect only pigs born alive or stillbirths and not mummified pigs. 4 Cross-fostering weights reflect the total and mean birth weights of piglets that survived until fostering, which occurred at approximately 24 h. 5 Sow and litter wt gain during lactation = (Sow weaning wt -Sow farrowing wt) + litter wt gain. 6 Feed intake/sow and litter wt gain = (Total lactation sow feed intake)/(Sow and litter wt gain during lactation).
